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ABSTRACT 

From the time of Colebrooke (1921) who established the genus Tiliacora there have been 
variation in the description of floral characters of T. acuminata (Lam.) Miers. These have been 
cleared in the present paper. Notes on anatomy, cytology and palynology have also been 
given. 


INTRODU CTI ON 

While attempting to complete a revier 
of the Menispermum materials collected by 
Roxburgh, Colebrooke (1821), found a mate- 
rial very different from Menispermum L. 
but having a manuscript name M. poly- 
carpon by Roxburgh. This plant formed 
the basis of his new genus Tiliacora 
with T racemosa as the only species. He 
described the flowers of this species as 
follows: “Calyx six-leaved, the three ex- 
terior leaflets small, Petals three, many 
times larger than calyx, nectary six-leaved, 
about the size of the calyx. ”. He further 

mentioned that the “female flower exhibits 
no rudiments of stamina or barren fila- 
ments.” 

Roxburgh (1932) described the same 
plant (M. polycarpon) as follows: “MALE 
Calyx nine-leaved, the three exterior small 
Petals six, about the size of the calyx. FVa- 
ments six, FEMALE Calyx and corol as in 
the male.” It is seen that what Colebrooke 
considered as sepals and six-leaved nectaries 
were treated as inner-most sepals and petals 
by Roxburgh. 

This species was however earlier treated 
as Menispermum acuminatum and also M. 
radiatum by Lamarck (1797) and as Coccu- 
lus acuminatus by De Candolle (1824). Miers 
(1851) referred this as Tiliacora acuminata 
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(T. racemosa Coleb., Cocculus acuminatus 
DC.). He, however, did not give any des¬ 
cription of the flowers. 

Later Miers (1864-1871), however, retained 
the name T. racemosa Coleb. and described 
the genus ( Tiliacora ) as follows: “Sepals 
9-12, in ordine ternario alternative deposita, 
exteriora gradatim minora et bracteiformia ; 
Petala 6, minima.” He has not given the 
exact number of sepals of T. racemosa 
Coleb. but in plate 104 he has showrt 9 
sepals, the 3 outer very small, the 3 inter- 
mediate slightly larger and the innermost 
3 much larger. 

Hooker and Thomson (1855) accepted the 
specific name acuminatum for this species 
and named this as Tiliacora acuminatum 
(Lam.) Hook. f. & Thomson. They describ¬ 
ed the flowers as follows: “Sepala 6, biseria- 
ta, exteriora multo minora. Petala 6, minu- 
ta. Bentham and Hooker (1862) and all 
later workers (Oliver, 1868 ; Hooker f. and 
Thomson, 1875 ; Trimen, 1893 ; Prain, 1903 ; 
Diels, 1910; Cooke, 1901; Haines, 1921; 
Gamble, 1935 and others) folio wed Hooker 
f. and Thomson (1855) as to the description 
of flower. 

According to the International Code of 
Botanical nomenclature the correct name of 
this species should be T acuminata (Lam.) 
Miers based on Menispermum acuminatunt 
Lam. 
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Colebrooke in describing the stamens of 
the species mentioned, “filaments six, alter- 
nately shorter and nea rly the length of the 
corol.” Miers (1864-1871), however, stated, 
“the filaments 3-4 times longer than the 
petals.” Diels (1910) described the stamens 
as long as the inner sepals. This agrees with 
the description of Colebrooke who has des¬ 
cribed the inner sepals as petals. 

Because of the differences of opinion in 
the description of the flowers, many flowers 
were collected from different parts of India 
and were studied carefully. A large num- 
ber of flowers were also collected and 
studied by the senior author from different 
areas of Ceylon in 1970. Our study indi- 
cates that T acuminata (Lam.) Miers has 
got 9 sepals instead of 6. Staminodes were 
also observed in many female flowers. 

Miers (1871) described bisexual flowers in 
Tiiiacora in which stamens and ovaries were 
3 in number. He named such 'specimens as 
T. fraternaria Miers. We have observed 
typical bisexual flowers only in few cases 
in plants where unisexual flowers are nor- 
mally found and have; therefore, consider- 
ed the occurrence of bisexual flowers as ab- 
normal; in such cases stamens are found to 
be 6 and carpels 3 (Fig. 5). 

An amended description of the species T. 
acuminata (Lam.) Miers is given below: 

Habit ; Large twining woody shrub. Stem 
twining, ribbed, woody, solid, green when 
young and brownish in older parts, smooth, 
few hairs may be present on younger stem 
but no hairs on older parts. The sterns 
become very thick, as much as 25 cm or 
more in diameter in very old plants. Leaf 
akernate, simple, exstipulate, petiolate, pen- 
tastichous,i petiole ribbed, twisted; there is 
a sharp bend in the petiole just before it 
joins with the lamina; somewhat flattened 
and twisted at base, glabrous or with few 
hairs at the top (particularly in maJê plants). 
Petioles are slightly longer in male plants 
than in female plants; length of the petiole 


in male plant varies from 11 to 5.3 cm, 
petiole lamina ratio is 1:4.2 ; in the female 
plant petiole length varies from 1.1 to 
3.7 cm; petiole lamina ratio 1: 5.3. Lamina 
coriaceous, both surface glabrous, green but 
few hairs are present over the main veins 
on the lower surface, usually ovate, very 
rarely cordate, margin entire or slightly un- 
dulate, apex usually acute, base rounded, 
sometimes truncate or cordate or acute; 
lamina of the male plant varies from 6.4 
to 22 0 cm long and 5 to 10 cm broad ; in 
female plants lamina varies from 8 to 

19.5 cm long, 4.3 to 13.5 cm broad; pal* 
mately 5-nerved, two of the lateral veins 
remain attached to the mid-vein at the 
basal part; after running close to the mid- 
rib for short distance these two veins di- 
verge; venation reticulate. Male inflores- 
cence axillary, mixed penicle, primary axis 
2.1-21 cm long, slender, secondary axis 
0.3 to 19 cm long, tertiary axis when 
present very small about 1.2-4.5 mm l° n §» 
the whole inflorescence axis (pubescent); in- 
florescence 9-70 flowered. Bract present, 
usually 1, pubescent, outer surface more so, 
oblong-ovate, 1-1.5 mm long. Flowers ses- 
sile, small, 3.3-4 mm long, sometime upto 
4.6 mm long, yellow, oblong, sub-sessile, in¬ 
complete, actinomorphic (Fig. 1). Sepals 
usually 9 (3 + 3 + 3), sometimes 8 (2+3 + 3), 
free, greenish-yellow, arranged in three 
rows, outer 2-3 (Fig. 2a) usually smallest, 
ovate, somewhat fleshy, outer surface hairy 
(pubescent), margin entiré, ’apex acute, 1- 

1.5 mm long and 0.9-1.5 mm broad, 
valvate, outer sepals with 3 unbranched 
veins; middle vein longer ; middle sepals 
3 (Fig, 2b), freë; altefndting with and 
larger than the outer sepals, ovate, mar¬ 
gin entire, apex acute, outer surface 
slightly pubescent, fleshy,' 2.0-2 3 mm long 
and i .4-1.7 mm broad, valvate, 3-5 nerv- 
ed, lateral nerves may branch towards the 
apex; inner sepals (Fig. 2c) much larger 
than outer and middle sepals, yellow, im* 
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bricate, somewhat fleshy, oblong ovate, mar¬ 
gin entire, apex acute, 3.5-4.1 mm long and 
2.1-2.5 mm broad (rarely upto 4 3 mm long 
and 3.8 mm broad), 5-7 nerved, veins often 
bifurcate towards the apex. Petals 6 , biseri- 
ate, free; in some flowers the petals are of 
two types, 3 obovate, 1.1 to 1.6 mm long 
and 0.7 to 1 mm broad, margin entire, 
apex obtuse, remaining three petals usually 
cuneate, margin entire, apex retuse to 
emarginate, 1.0 to 1.5 mm long and 0.7 
to 1.2 mm broad, in other flowers all the 
petals similar (all obovate). Petals white, 
fleshy, much shorter than inner sepals, 1- 
nerved, nerves dividing upwards (Fig. 2d). 
Stamens 6, free, slightly united at base in 
young flowers; in one case 7 stamens (and 1 
pistillode) are record ed and in two cases 5 
stamens (and 1 pistillode) are found, one of 
which is much broader than other; stamens 
2- 5'3-° tnm long,, filament 1 nerved, stout, 
anthers oval, longitudinally lobed, 0.9 to 
i-o mm long, 0.6 to 0.8 mm broad, adnate, 
dehiscence longitudinal, introrse, exerted 
(Fig- 2e). 1-2 pistillodes are present in some 

flowers of certain male plants (16-67% 
plants examined), pistillode 1.5-1 -75 mm long 
(sometimes up to 2 mm) and 0.6-0.75 mm 
broad ; pistillodes are usually similar to the 
carpels of female flowers in their external 
appearance, but sometimes their shape varies 
ig- 2f). Female inflorescence raceme, axil- 
lary, generally smaller than male inflores- 
cence, 1.3 to 6.8 cm long, primary axis 
pubescent, bracts pubescent as in male in¬ 
florescence ; bracts upto 2.25 mm long, in¬ 
florescence 6-14 flowered, floral axis convex. 
Female flower globose, yellow, 4-5 mm long, 
pediceflate, pedicel 2-6 mm long, hypogyn- 
°us, bacteolate, actinomorphic (Fig. 3). 
Sepals usually 9, free, in 3 whorls, yellow, 
caducous, in some cases sepa’s more than 
9 (upto 15), sepals similar to those of male 
flower but slightly broader; outer sepals 
t.i to 1.5 mm long and 1.2 to 1.4 mm broad 
(Fig. 4a), middle sepals broadly ovate, 1-9 


to 2 mm long and 1.5 to 1.85 mm broad 
(Fig. 4b), inner sepals orbicular ovate, 3 to 
3.5 mm long and 2 8 to 3 mm broad, imbri- 
cate (Fig. 4c). Petals 6, free, caducous in 
2 rows, outer petals alternate with the three 
inner sepals, spathulate, apex rounded, mar¬ 
gin entire, 1.7-1.8 mm Jong and 1.0-1.1 mm 
broad; inner petals usually much longer 
than the outer petals, 2 mm long and 
0.9 mm broad, white, fleshy, 1 nerved, which 
gives 2 lateral branches towards the apex 
(Fig. 4d); sometimes all petals similar and 
are of the former type. Staminode 0.5 mm, 
shape varies from almost petal like forms 
with no differentiation into filament and 
anther (having two anther like lobes on the 
upper part of the ventral surface) to stamen 
like forms with rudimentary anthers, 1.45- 
2.35 mm long and o. 3-0.6 mm broad, 1 nerv¬ 
ed (Fig. 4e). Carpels 9-15, usually 12, apo- 
carpous, superior, formed at the tip of a 
fleshy receptacle, each carpel shortly stalk- 
ed, 1.6 mm long and 0.8 mm broad at the 
base, stigma simple, style hook shaped, en¬ 
tire 1 gynoecium 3 mm long and 2-4 mm 
broad at the base; ovary one chambered, 
ovule one, placentation basal (Figs. 4f, 4^). 
Fruit simple, fleshy, drupaceous, occurring 
in groups of 3-7, 1.45-1.6 cm long and 1.1- 
1.2 cm broad, oblong-ovate, smooth, red, 
stalk 2.5-3.5 mm long, endocarp hard, stony 
with ridges, yellowish. 

ANATOMY 

Stem: Epidermis single layered with 
moderately thick cuticle on the outer walls. 
Cortex is more or less narrow consisting of 
an outer zone of 4-6-layered coflenchyma 
auck, an inner zone of 4-9 layers of parenchy- 
ma cells. No well defined endodermis is 
recorded. Primary vascular cylinder is 
much dissected dictyostele consisting of usu¬ 
ally 24 bundles which are separated by 
conspicuous medullary rays. Each bundle 
is capped externally by crescent shaped 
arches of few layers of sclerenchyma cells, 
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Figs. 1-5 : 1. Maleflower. 2a. Outer sepals. 2b. Middle scpals. 2c. Inner sepals. 2d. Petals. 

2e. Stamens. 2f. Various types of pistillodes. 3. Femr.le ftower. 4a. Orter sepals. 4b. Middle 
sepals. 4c. Inner sepals. 4d. Petals. 4e*. Various types of staminodes, 4f. Gynoeciivm. 

4f'. Single carpel. 5, Gynoecium of a bisexua) flower. 

The bundles are collateral open tye. Ih b:- ly devdoped from the procambial cells. The 
tween the phloem and bundle cap there are cambium is 4-5 cells thick. Xylem is end* 
4*6 layers of parenchymatous cells evident- arch and consists of several wide vessels iij 
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the. metaxylem region and few narrow ves- of parenchyma cells. The peripheral cells 
seis in the protoxylem region. Pith is com- of the pith have thicker walls than those 
paratively large in young stem and consists at the cèntre (Figs. 6a, 6b, 7). 
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Secondary growth: In older sterns ano- 
malous growth rings (Plate I, A-D) are ob- 
served. There is no formation of interfasci- 
cular cambium. The primary cambium ie- 
mains active for 1-2 or a few more years and 
then become inactive. The parenchymatous 
cells of the cortex lying .outside the scleren- 
chyma caps form secondary cambium which 
produces another ring of vascular bundles 
consjsting of xylem and phlóem towards the 
inner side. This method corresponds to the 
thir4 type of anomalous thickening describ- 
ed by Haberlandt (1914). The process is 
continued but usually not annually. In old 
sterns the growth is usually eccentric. Singh 
(1945) has described in detail the mode of 
such anomalous growth. 

The occurrence of several growth rings in 
the sterns of members of Menispermaceae 
has been reported by Miers (1871). He has 
further stated “Gardner found one in Ceylon, 
in which he counted more than forty con- 
centric zones, but such instances are com- 
paratively rare.” In a section of a very old 
stëm also collected from Ceylon by one of 
us (B.C.K.) as many as forty growth rings 
have been observed. 

The surface of very old sterns particularly 
of female plants show irregular projections 
on different sides (Plate IC). In trans verse 
sections of such sterns often two central 
growth areas are observed and around such 
centres growth rings are formed (Plate IA, 
ID). In very old sterns the grówth rings are 
much thicker than those found in com¬ 
paratively younger plants- It appears that 
the secondary cambium layers forming the 
second, third, etc., of outer bundles remain 
active even wben an outer ring is formed. 

Noddl Anatomy: Three leaf tracés enter 
the base of the petiole i.e-, the plant has a 
trilacunar node (Fig. 8). The tracés divide 
in their outward course forming about nine 
vascular bundles (5 large and 4 small) at the 
base of the petiole. 

Petiole : The lowermost part of the 


petiole (Fig. 9a) of a male plant shows nine 
(sometimes ten) vascular bundles. Epidermis 
is single layered with thick cuticle on the 
outer and radial surface of the cells. Cor¬ 
tex is comparatively thick, parenchymatous. 
Eaph vascular bundle has crescent shaped 
sclerenchymatous bundle cap. There are 
medullary rays between each vascular 
bundle. Pith is parenchymatous. In female 
plant the basal part of the petiole shows 
similar structure. The middle part of the 
petiole of male plant shows ten vascular 
bundles (5 comparatively lafge and 5 small). 
Stele is semicircular dictyostele. Crescent 
shaped bundle caps usually join with one 
another to form a continuous sclerenchymat¬ 
ous ring around the vascular bundles- Pith 
and cortex are parenchymatous (Fig. 9b), 
Female plant shows similar structure. 

The uppermost part of the petiole of 
male and female plants reveals a thick paren¬ 
chymatous cortex. In the cortex sclerotic 
cells are irregularly distributed (Fig. 17). 
Nine to eleven vascular bundles (5 large and 
4-6 small) are arranged in a semi-lunar stele. 
The petiole is slightly grooved externally 
(Fig. 9c). 

Leaf : The upper and lower epidermis are 
composed of compactly arranged tubular 
cells with slightly cutinised convex outer 
walls. Below this there are 2-3 layers of 
columner palisade cells followed by several 
layers of irregularly shaped spongy paren- 
chyma cells. Stomata occur only on the 
lower surface. Thé midrib shows that the 
two vascular bundles are surrounded by few 
layered sclerenchymatous ring. Below the 
upper epidermis there are 7-8 layers of col- 
Ienchyma cells. Xylem is exarch. Phloem 
is comparatively thick (Fig. 10). Stomata 
are anomocytic and their frequency is com- 
paratiyely high (Fig. 12). 

Vein islets and vein endings: Examina- 
tion of different parts of the lamina shows 
28 vein islets and 17 vein endings per sq. 
mm of lamina (Figs. na attd nb). 
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Fig 3 . 8-11b : 8. T. S. through the nodaï region of the stem (L. T. = Leaf Tracé). 
9a. T. S, of the lower part of the petiole of male plant. 9b. T. S. of the middle part 
of the petiole of male plant. 9c. T. S. of the upper part of the petiole of male plant 
(S, G«—Sderotic Geils), lö, T, S of the lamina passing through the roidrib, 
11a, 11b, Venation showing vein islets and vein-endings. 
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Inflorescence axis : Female inflorescence is much dissected dictyostele with about 30 
axis; The lowermost part of the inflores- vascular bund’.es. Epidermis is single layer- 
cence axis shows that the vascular cylinder ed with many hairs, cortex parenchyxatous, 



Figs. 12-17 : 12. Stomata and epidermal cells. 13a, 13b, 13c. T. S. of the female 
inflorescence axis respectively of the lower, middle and upper parts. 14. T. S. of the 
pedicel of the female flower. 15. T. S. of the fruit stalk (S. G. = Sclerotic Cells). 
J6a, 16b, 16c. T. S. of the primary, secondary and tertiary male inflorescence ax,i$ 

yespectively. 17. Sclerotic cells. 
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pith comparatively large and parenchyma- 
tous. Each vascular bundle has a scleren- 
chymatous bundle cap (Fig. 13a). Section 
through the middle as well as upper most 
part of the rachis shows variation in the 
number of vascular bundles (Figs. 13b & 13c). 

Pedicel: In the female flower 8-10 vascu¬ 
lar bundles are present. Epidermal hairs 
are present. Cortex is comparatively thick. 
Both cortex and pith are parenchymatous. 
Bundle cap is usually absent (Fig. 14). 

Fruit stalk: The fruit stalk (stalk of each 
carpel) shows four vascular bundles towards 
the upper part and five towards the lower 
part of the stalk. Cortex is very thick with 
scattered sclerotic cells as in the petiole (Fig. 
17). Pith is almost reduced to nil. Vascular 
bundles have no bundle caps (Fig. 15). 

In the male inflorescence axis the lower- 
most part shows similar structure as in 
female inflorescence axis with 13-16 vascu¬ 
lar bundles (Fig. 16a). There is gradual 
decrease in the number of vascular bundles 
towards the upper part. The secondary axis 
shows that its internal structure is very 
much similar to the primary axis except in 
the number of vascular bundles. Bundle 
cap is present. Pith comparatively smaller 
than that of primary axis (Fig. 16b). The 
tertiary axis shows still smaller number of 
vascular bundles ('five') with no bundle cap. 
Pith is very small (Fig. 16c). 

CYTOLOGY 

Meiotic studies of pollen mother cells of 
materials collected from different localitks 
show n=i3 bivalents. This report corres- 
ponds with earlier reports of Sharma and 
Bhattacharyya (1955) and Mathew (1958). 
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